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improvement layout. These thus reflect the importance of the

Abstract—This work focus to modify the plant layout of plant layout design to bring about an increase in
basket document factory to eliminate obstructions in material productivities [2]. Another research simulates the factory
flow and thus obtained high productivity. The present plant |ayout using the software ARENA (student’s version).

layout and the operation process of each section have bee“Operation section of each machine is calculated. The

investigated basepl on SLP method. The distance fqr basket efficiency of production depends on methods ,machines,
document production of each plant layout has been simulated s ) .
facilities and employee’s amenities in a plant. [3]

by arena program. The result showed that alternative plant . .
layout C should be selected because decrease the distance of NOwadays many advanced algorithmic approaches have

material flow, which improve basket document production been used for solving the plant layout design e.g. a dynamic
programming approach, Rosenblatt (1986); genetic
Keywords—plant layout, material flow, production, algorithm technique, Lee et al. (2003), El-Baz (2004); the

ant colony optimization algorithm Bacykasogle et al. (2006)

etc [4] . Aju Pius Thottungal and Sijo.M.T showed that

I.  INTRODUCTION work is done in a forging industry where is located in
I ncreasing competitive industries sectors, the factories ha%éuthe-rn. India. It presen_ts that the best alternative Iayogt _for
to produce the effective quality products. This actio € existing plant by using ARENA software and heuristic
@gthod ALDEP (automated layout design program). For a

could be conducted under existing resources such . duction b f Fl is th d
employees, machines and other facilities. However, plaﬁ?ntlnuoqs production best form of layout is the product
out. Firstly, the utilization of the machineries in the

layout improvement, could be one of the tools to response

increasing industrial productivities. Plant layout design h esent plant layout .is analyzgd by ARENA §oftware. After
become a fundamental basis of today's industrial plan at the best alternative layout is calculated with the ALDEP.

which can influence parts of work efficiency. It is needed t inally, the utilization of the machineries in the alternative
appropriately plan and position employees, material ,YOUt is computed by simulating the plant layout again

: : : ng the ARENA [5].
machines, equipments, and other manufacturing SUpIOOlr@Irgll this researc[h]we focused on PE coating factory for
and facilities to create the most effective plant layout. Trbe ’ 9 y

lant layout and with that the material flow have shortages | asket -document production. According to study, the
P Y . . ag oduct of this factory is basket document, basket cage for
almost all manufacturing companies. The changing

d | hi ; ducti otorcycles and motorcycle parts. PE coating factory have a
product volume, machine, process for production angegire to improve production lines basket document plant

material handle equipment is observed. Plant layout deSi%Pyout as requireSLP method and Arena in the simulation
deals with the modified plant layout to increase the highng the data processing steps and cost of production. To
production based orffective arrangement with differing meet the need to reduce costs and increase the productivity
space requirementsThere are many researches usedf PE coating restricted to greater productivity and lower
systematic layout planting (SLP) method to design plargroduction costsThis work is based on the analysis of
layout. For example the overall layout of log yards, the reswdkisting layout. The arrangement of machines is simulated
showed the good workflow. Plant layout analysis and desigising the software and efficiency of each machine is
for multi-products line productiorhas been studied by analyzed. The software ARENA is used for plant layout
Jaturachatt al. [1] .This work was carried out to investigatemodeling. The queuing, productivity rate of process have
the suitable plant layout design for denture manufacturingeen reported.
The suitable 4 plant layout models were designed and

compared the efficiency of each plant by adjacency-based 1.
scoring. Moreover, line balancing was done to allocate

human resource by using simulation programming (Aren A The principles of SLP
10) to find the increasing productivity of the new

PLANT LAYOUT PLANNING

SLP is a method of plant layout design of project, which
described step -by -step of method. The information of P, Q,
W. Wiyaratn. is with Faculty of Industrial Education and Technglog R, S, T, is product, quantity, route, support and production
King Mongg,Ut’S Utnhive?ity OfJECh”O'QIQV ,ThtO“bUfiv_ Bankgkotkt, Tht?]”a”dtiming as the given basic elements. Many of tables, graphs,
corresponding autnor to provide: e-mall: wislitsree.wi mutt.ac.tn). : H
( A. V\F/)atanaga. is with tﬂe Production Technology )é?ucation, Fac)ulty gfs analytlcal tools, carry out the.deSIQn through the layOUt
Industrial Education and TechnojpgKing Mongkut's University of Methods. The procedure of SLP is shown in Fig. 1 [6]. The
Technology Thonburi, Bangkok, Thailand (e-mail: anucha.wat@LP procedure can be used to develop a block layout and
kmutt.ac.th) then a detailed layout for each planning. The SLP method

shows the relationship between the analysis of operation
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units, and requirement of area. The space areas requiremmnimproved The size of the equipment was relational to the
was determined. Then the location of the operating units waga as shown in Table 1.
drawn and the alternative plant layouts were designed. 4+

!ast, th_e preferred plant layout was selected in te_rm of th Data at P,Q,R,S, T Levels and activities
increasing production and minimal cost adjustment

However, plant layout must include not only the needs fg

the present demand of production but should also ha l l l l l l

design for future development or expansion.

B. Procedure for Plant Layout Designs 1. Material 2. Activity
The sequences of procedure following three steps we flow relationship
described
1. Information from PE coating was collected. | |
1.1 The data were collected and size and number (
machines/ equipments for manufacturing was counted y
terms of the direction for raw materials and product 3. Relational mapl
1.2 The process for product production has been used
analysis.
1.3 The area of operation units such ad| 4.Needed SpaC* > 5. Available
machines/equipments was measured and space limitation
product layout has been studied. v

1.4 The present plant layout was analyzed to identify th
problem under flow material and operation.

2. Analytical data problem and improve process layout

2.1 The problem has been defined.

6. Relational map of space

2.2 SLP has been used to improve present plant layout - - -
3. Assessment and summary 7C0nS|derat|0n L 8PraCtlca|
3.1 Evaluated by comparing the present plant and plal ff o
layout to improve with SLP and Arena for changes 1 limitations
3.2 The suggestions were collected to write the report ar
were proposed to authorize to make decision fo
rearrangement the plant layout.
C. Simulation using Arena Program
The current layout of the basket document factory i Plan A Plan B Plan C
studied and analyzed. The current layout and alternatn\ l
plant layout of the industry is created in ARENA progran Y
version 14 and distance evaluation of basket docume Choose
production is calculated. 9. Result evaluation .
The plant
[ll.  ANALYSIS PLANT LAYOUT lavous

A. Analysis of present plant layout
This case is based on a PE coating factory, where locat Fig. 1. The procdure of SLP [ 6]
in Thailand. The basket products are made to order unde%ccording to the study of the manufacturing process, it

pustomers and upon comple.tion will be sent tp the CUStO,m\%s found that the long distance could be reduced for
|dmmed|ately. The PE fcoatlng factoryl reqw:jed_ reduc'_npnoving raw materials and the problem about useless area
|st§nc§ . transEort IO rallw mate;laz in dlncreasm&)uld be solved. The way to improve the plant was to apply
pro duct!wty.h T I'e P dant ayouth 0 | as gt ocurgengLP method to make the work flow continually by arranging
production has limited spaces. The plating departraedt . important sequence of the manufacturing. The initially,

warehouse supplies products have been used together wiffh " = o+ \ias studied, which showed the relationships

other production lines. Therefore possible to improve thg,een departments in each process. The entries in the

area used in assembly and preparation of raw materi@ﬁart represented the number of material between

basket only document$his area consisted of 4 wire CUttingdepartments in each process of each day. Then the

macf;ll_nes . 7 Spot Wielding r;1_achmes: b|3 wire bznd'nl%lationship of each activity in closeness area was
malllc nes, 1 slr pump - machine, ! t; ed pler €A9€, cHnsidered to make the relationship of each activity, and the
collection WOrK p0|_nt s:ectl_on, medal  PUMBS|5seness value are defined as A =absolutely, E = especially
From the collection of information it can be concluded theﬁnportant | = important, O= ordinary closeness, U=

the_ product!on Igyout is prepared to process Ia_}tnwt unimportant. The details for each activity were described in
activity relationship , regardless of the production line can
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Table 2, as follow.

TABLE |
THE WORKFLOW OF THE MANUFACTURING PROCESS

Total
) Number of Working
Department working equipments | area per
and machines unit
area (nf)
Wire cutting machine 31.2 4 7.8
Wire blending machine 14.4 3 4.8
Spot welding 25 kVA 12 3 4
Pump machine 8 1 8
Spot welding 50 kVA 8 2 4
Store 7.6 1 7.6
Edge the basket 4.4 1 4.4
Medal pump 8 2 4
total 93.6 17 44.6
TABLE Il

THE WORKFLOW OF THE MANUFACTURING PROCESS

A. Wire cutting F. Store
B. Wire blending machine G. Edge the basket
C. Spoting welding 25 kVA H. Medal pump
D. Pump machine I.  Plating department
E.  Spoting welding 50 kVA
Product (Per day) Routing
Basket 15 A-B-C-D-E-F-G-H-I

The important sequence of each activity was rearranged
from the most important one to the least important one as
shown in Fig 4
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Fig. 2 Alternative plant layout

Based on SLP method the modifying plant layout and
practical limitations, a number of layouts were developed.
The alternative plant layout displayed in Fig 2, Fig 3.
Alternative plant layout represents A, B, C. In case of
present plant layout, the transport distance for basket
document production of 92 meters and an Arena simulation
shows the waiting area at the spot wielding 50KVA which
the waiting queue average is 9.4158 and an average
production rate of 148.8 parts per hour. Plant layout basket
documents of A, distance transport is 66.4 meters , which is
less than the distance of transportation of a present plant
layout 27.8 % , or 25.6 m. and simulated on arena program
will be waiting at the spot wielding 50KVA average is
8.6509 , which is less than the present production layout
basket document 8.1235 or 0.8108 % waiting queue and the
average production rate of 149.2 parts per hour. Plant layout
basket document of B with distance transport 72 m, which is
less than the distance of transportation of a present plant
layout 22.8 percent, or 21 m. and simulated on arena
program will be waiting at the spot wielding 50KVA average
is 8.9393, which is less than the present plant layout basket
production 5.0606 or 0.4765 % waiting queue and the
average production rate of 149 pieces /hour. Plant layout
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basket document C a distance of 73.9 m , which is less than
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Fig. 3. Alternative plant layout of basket document production

IV. CONCLUSION

According to the analysis of the arena simulation, it was
found that plant layout basket document C is better than
plant layout A, B. The distance can be reduced 18.1 m.
However it has to queuing at spot wieldBRKVA average
is 8.4748, which is the minimum than others. It showed the
maximum flow rate for produce an average of 149.7 parts
per hour. It can be concluded that plant layout basket
document ¢ should be concerned. Finally, rearranging layout
decreased distance and time consumption in flow of material

and accidents, resulting in an increase in productivity.
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